Tibetan medicine integrates diet, lifestyle, herbs, and accessory therapies to increase health and longevity. A comparison of the three humor theory of Tibetan medicine and the three thermodynamic phase properties of myelin lipids exemplifies how integrating medical systems can increase understanding of complex chronic disabling conditions. As a correlative study to microscopically better understand multiple sclerosis ( 
Introduction
Myelin is the insulating sheath surrounding nerves and promoting fast nerve conduction. Multiple sclerosis (MS) is an immunemediated demyelinating disorder of the central nervous system. In some instances the myelinforming oligodendrocytes and neurons also are destroyed. The design of effective treatments for MS has been difficult, in part because the cause and exact mechanism of demyelination remain unknown. Several new therapies have been developed recently, but help only a fraction of individuals with MS. [1] [2] [3] [4] [5] [6] [7] [8] [9] We are exploring Tibetan medicine as a potential modality for the management of MS. A comparison of the three humor theory of Tibetan medicine and the three thermodynamic phase properties of myelin lipids is presented as an example of how integrating methods of Tibetan and Western medical systems can increase understanding of a complex chronic disabling condition.
MS is a complex disorder with many biochemical pathways and processes that must be addressed at once, including how to (1) suppress the autoimmune response; (2) stabilize myelin so that it is not degraded; (3) repair damaged myelin; (4) promote myelin regeneration; (5) address neuro-rehabilitation; and (6) address complex psychological, cognitive, family, and social issues. Clearly, with such a complex chronic disorder as MS, a single pharmaceutical compound or entity will not address all these issues. Tibetan medicine is a unique integrative mindbody medicine focusing on lifestyle, diet, herbs, and accessory therapies such as meditation, moxabustion, herbal baths, and herbal oils that can potentially benefit all aspects of MS.
MS has a unique geographic distribution in the world and is not so common in Asia. 10 See http://www.atlasofms.org/ for an interactive database of the epidemiology of MS. The effects of environment and genetics are being vigorously explored as causative factors. [11] [12] [13] [14] [15] [16] [17] [18] [19] The unique nature and individuality of each MS case is widely documented. The following clinical sub-types of MS have been described: relapsing-remitting, primary progressive, secondary progressive, progressive relapsing, and benign MS. 20 We present a new clinical interpretation of MS from the perspective of Tibetan medicine. Rather than discreet clinical sub-types of the disease process, MS is viewed as a continuum of disorders based on imbalances of the three humors, or vital life energies, of Tibetan medicine, referred to in Tibetan as rLung (pronounced "loong"), Mkhris pa (pronounced "treepa"), and Bad gen pronounced ("bagen"), loosely translated as Wind, Bile, and Phlegm.
Myelin contains an abundance of lipids compared to other biological membranes. Numerous reports have documented changes in myelin lipids in MS [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] though no consistent patterns of change have been elucidated. This is due to the complicated nature of the course of demyelination in MS coupled with the fact that there are hundreds of species of myelin lipids. This makes it difficult to determine a starting point for evaluating patterns of change in myelin lipids in MS. On a molecular scale, we present a correlation of the three classes of myelin lipids (phospholipids, sphingolipids, cholesterol) with the three humors of Tibetan medicine as a starting point for simplifying analysis of changes to myelin in MS. Thermodynamic observations of individual brain lipid properties obtained with use of the Langmuir trough are presented to verify our theoretical interpretations. The structure-function relationships of Tibetan medicine and of the physical chemistry of myelin lipids are reviewed and related. Comparisons of the theories of the Tibetan three humors and the thermodynamics of the three lipid classes of myelin have assisted interpretation of both approaches toward understanding MS. The ultimate goal is to treat MS more effectively with Tibetan and integrative approaches.
Overview of Tibetan Medicine

History
Tibetan medicine presents a unique system of mind-body medicine and places great importance on harmony of the body, the mind, and the spirit. This state of harmony is achieved by maintaining positive mental attitudes balanced with virtuous behavior, including lifestyle, diet, and herbal medications as needed. The complex theories of Tibetan medicine were derived over 1,000 years ago from the integration of indigenous Tibetan, Ayurvedic, Chinese, Persian, and Greek influences, including the outcome of an International Medical Conference held in Tibet in the 8 th century.
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The Tibetan medical tradition has been extensively documented in four medical treatises, the rGyud-zhi, translated as The Four Tantras. These texts have remained basically unchanged for 1,000 years, yet the entire Four Tantras have not been translated into English. [34] [35] [36] Tibetan medicine is both a written and oral tradition and has traveled to Mongolia, Russia, Poland, Switzerland, Austria, Italy, and the rest of Europe and the West. Despite the spread of Tibetan medicine and the abundance of books on the basic theory and history of Tibetan medicine, [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] few studies of basic or clinical research exist. [42] [43] [44] We present a comparison of the theories of Tibetan and Western medicines as an example of how integration of medical systems can increase understanding of complex chronic disabling conditions. The unique psycho-physiological nature of Tibetan medicine holds promise that this system of medicine will help meet the needs of those with MS and other neurodegenerative and chronic disorders.
Overview of the Three Humors
rLung, Mkhris pa, and Bad gen are the three primary energies or humors that influence functional balance in Tibetan medicine. The three humor theory of Tibetan medicine was derived from Ayurvedic medicine. 37 The body (and universe) is composed of five elements represented by these three humors. The five elements are earth, water, fire, wind, and space and they combine to form the three humors as follows:
Bad gen (Phlegm) = earth + water Mkhris pa (Bile) = fire rLung (Wind) = wind space = prevails everywhere For clarity but beyond the scope of this discussion, the Tibetan five elements differ from the Chinese five elements as follows:
Tibetan: earth, water, fire, wind, space Chinese: earth, water, fire, wood, metal
The three humor structure of the human organism differs from the three humor function. For example, brain structure is of the humor Bad gen (Phlegm), earth and water with an elaborate substance and form. Brain function, however, is of the humor rLung (Wind), that of movement and transmission of information. Brain metabolism, in contrast, is of the humor Mkhris pa (Bile), or fire. No individual human is entirely one pure humor. The combination of all three humors creates a dynamic function.
Chronic nervous system disorders such as MS are predominantly rLung (Wind) disorders, though the exact nature of the disorder varies from one individual to another depending on many factors, including one's three humor bodily constitution, lifestyle, diet, environment, seasonal changes, time of month, time of day, and mental attitudes. For example, during acute conditions such as an MS exacerbation, Mkhris pa (Bile) dominates the rLung (Wind) condition. If an individual with MS has a damp, cold constitution, Bad gen (Phlegm) dominates the rLung (Wind) condition.
The three humor characteristics of an individual with MS are determined by Tibetan pulse and urine analysis and inquiry by the Tibetan physician. Tibetan diagnosis has been extensively documented elsewhere and will not be reviewed here. [32] [33] [34] [35] [36] [37] [38] [39] [40] What is important to note is that one's constitution varies with the above listed factors and this in turn will affect how a Tibetan physician varies treatment over time, including lifestyle, diet, and herb or herb-mineral formulations. It is important to understand this interpretation of dynamic function because it greatly affects the efficacy of treatment and raises key questions regarding how to conduct future clinical trials of Tibetan medicine. This topic is beyond the scope of the current paper but a critical point to note.
The three humors are manifested embryologically as three channels. Table 1 gives examples of three humor properties. The white channel that evolves into the nervous system is depicted in Figure 1 . The three channels are building blocks of organs dominated by the humor of the channel and relate bodily structure to function. Tibetan medicine relates bodily structure and function. Physical chemistry also relates structure and function. We seek to bridge these two disciplines for a better understanding of MS.
Overview of Myelin Lipids and Multiple Sclerosis
Myelin is a liquid crystalline bilayer membrane serving as an insulator for nerve conduction. 45 One repeat unit of central nervous system (CNS) myelin is a double bilayer formed from the intracellular and cytoplasmic membranes of oligodendrocytes. A schematic of myelin structure is shown in Figure 2 . It has a dynamic structure with long-range order and short-range molecular motions.
The antigenic component of myelin has not been determined and it remains unclear why the immune system recognizes CNS myelin as foreign and destroys it in MS. Although immune dysregulation plays a major role in the induction of autoimmunity in general, recent evidence suggests that structural and functional properties of CNS myelin may contribute significantly to the development of demyelination and clinical disease in MS. Our preliminary results support this hypothesis and indicate that myelin lipids are altered in MS normalappearing white matter prior to evidence of demyelination, [27] [28] [29] [30] and early in the destruction of myelin 31 when myelin repair is potentially reversible.
The focus of our basic research is on myelin lipids and thus the extensive literature on myelin proteins will not be reviewed, nor will it be ignored as we have recently shown that a synergy exists between myelin lipids and proteins. 46 Myelin is 70-80% lipid by weight (Fig. 3) . The reason for the abundance of lipid in myelin remains unclear though in addition to facilitating fast nerve conduction, lipids are known to act as second messenger signalers of the immune response. [47] [48] [49] [50] [51] [52] [53] [54] [55] [56] [57] [58] Myelin lipids are the matrix in which myelin proteins are embedded and changes in lipid composition could change protein organization as well as lipid domain organization within the plane of the membrane monolayer. As shown in Figure 3 , there exist many species of myelin lipids; understanding their changes associated with autoimmune demyelination is a complicated and unsolved task. We thus have used the theory of the Tibetan three humors as a starting point to understand better the balance of myelin lipid composition and changes in MS.
Tibetan Three Humors and Myelin
Three Lipids
Thermodynamic Properties of Myelin Lipids
We have compared the thermodynamic characteristics of Langmuir isotherms of myelin lipids 31 with the three humor theories as a way of exploring the parallels of the Tibetan three humors and the three classes of myelin lipids. The Langmuir trough is useful for the study of brain lipids and their patterns of change in MS because the measured pressure-area curves acquired at constant temperature (known as isotherms) are sensitive to the membrane forming properties of these molecules. 59 Figure 4 Myelin weight % composition as derived from many literature studies. 45 The three classes of lipids are phospholipids, cholesterol, and galactolipids, also referred to as sphingolipids due to the nature of their backbone. The term sphingolipid will be used throughout this paper, though galactolipid emphasizes the nature of the sugar headgroups and important role in communication of this class of molecules. There are many sub-classes of these three groups of lipids, each with a variety of acyl chain compositions. Looking for patterns of lipid changes in a mixture with this variety is a complicated, unsolved task. Using the theory of the three humors provides a starting point for understanding disease process and how to encourage balance or health. (Values assembled by Travis Lemons.) FIGURE 4. Langmuir trough with fluorescence microscope for acquiring isotherm data and images of lipid domains and rafts. Myelin and model lipids are dissolved in a volatile solvent and deposited onto the surface of water in an ultra pure environment that can be manipulated precisely. One mole percent of a fluorescent tagged lipid is added to the lipid mixture. The fluorescent dye partitions into the more fluid spaces and provides images of phase separation associated with the isotherm characteristics. The number of molecules placed on the trough is calculated and the surface pressure of water is measured as lipids are slowly skimmed and assembled across its surface to a biological pressure of about 35 mN/m. Isotherm and fluorescence imaging data is acquired continuously and simultaneously to observe the thermodynamics of membrane assembly in time. A schematic of lipids on the surface of the Langmuir trough is shown along with a schematic of lipid assembly during isotherm data acquisition. The data is acquired with lipids first in the gas (non-interacting) phase followed by liquid (unordered) and solid (ordered) phases. The four gray scale images are fluorescence images of myelin non-hydroxy galactocerebrosides. Fluorescence images provide structural shows the apparatus used for obtaining Langmuir isotherms. Individual myelin lipids are dissolved in a volatile organic solvent and deposited in microgram quantities on an airwater interface of known surface area. The water is typically contained in a shallow Teflon trough. When the solvent evaporates, the lipids remain at the air-water interface and spread to cover the surface area, which is controlled by a barrier skimming over the surface of water. The lipids orient leaving their hydrophilic headgroups on the surface of the water and their hydrophobic chains extending into the air (Fig. 4) . The surface tension of the air-water interface is measured as the barriers are slowly closed and the monolayer self-assembles at a constant temperature. The surface tension expressed in terms of surface pressure, π, permits the description of conventional pressurevolume isotherms of bulk fluids. The measured isotherms are acquired by compressing the monolayer from high to low surface area and thus the data is acquired from right to left on the isotherm plot. representing transitions from gas to liquid to solid. Figure 6 depicts isotherms of individual myelin lipids. This data was acquired as previously described. 31 The isotherm of cholesterol is represented by the solid line at ∼3.8 nm that rises suddenly as a straight line when all the cholesterol molecules line up and stack together tightly on the surface of the water of the trough, similar to the gas-solid transition in Figure 
The isotherm of cholesterol is in marked contrast to those of phospholipids, four myelin species presented here with isotherms that rise as smooth curves, shown by the solid lines. Phospholipids have unsaturated acyl chains that prevent their rigid packing as with cholesterol. All curves are smooth, rising gently and indicative of very fluid, fast moving molecules with liquid-like thermodynamic properties that are energetic, like fire, and we assign phospholipids with MKhris pa (Bile) qualities.
The myelin sphingolipid isotherms are represented by dashed lines and have kinks, plateaus, and lower area per molecule than phospholipids but are not as rigid as cholesterol. They are intermediate in fluidity with unique phase transitions. rLung (Wind) is that which drives phase transitions. Fluorescence micron-scale images of galactocerebrosides show the unique phase domain of this myelin lipid (Fig. 4) . Since sphingolipid isotherms have multiple phase transitions, we assign sphingolipids with rLung (Wind) qualities.
Sphingomyelin is a unique lipid because it belongs to both phospholipid and sphingolipid myelin lipids. It contains the ceramide backbone of sphingolipids and the same phosphorylcholine headgroup as phosphatidylcholine.
The isotherm of sphingomyelin is of lower area per molecule than that of its corresponding phospholipids, suggesting the sphingosine backbone contributes to its unique packing orientation. Sphingomyelin provides an example of a lipid with the mixture of humors MKhris pa (Bile) and rLung (Wind).
Our research efforts focus on two time points in the course of MS: (1) myelin lipids in MS normal-appearing white matter, before FIGURE 6. Langmuir isotherms of the three classes of myelin lipids and some of their subspecies. Data acquired as previously described. 31 evidence of demyelination has occurred; and (2) myelin lipids during acute demyelination. Results of all studies indicated that changes in myelin lipids play a significant role in myelin destabilization and degeneration in MS.
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Next we describe specific lipid changes to better interpret MS from the perspective of Tibetan medicine.
MS Normal-Appearing White Matter
MS normal-appearing white matter refers to white matter that appears normal, either macroscopically by lack of lesions on MRI, or microscopically by lack of evidence of demyelination with use of stains for myelin lipids on histological analysis. Studies of MS normal-appearing white matter provide insight into early structural changes to myelin that lead to demyelination in MS. Utilizing a variety of physico-chemical techniques we consistently have found changes in myelin lipids of MS white matter that appear normal, suggesting these changes are early, potentially causative events in the course of this disease. [27] [28] [29] [30] Our first evidence of change to myelin lipids in MS normal-appearing white matter was detected with use of high field, solid state magicangle spinning carbon-13 nuclear magnetic resonance spectroscopy. 27, 60 This method permits the analysis of intact myelin membranes and detects 65 carbon resonances from myelin phospholipids, sphingolipids, and cholesterol. We have consistently found changes in the dynamic structure of cholesterol in myelin from MS normal-appearing white matter associated with no changes in cholesterol composition. It is widely documented that cholesterol affects the ordering and dynamic structure of membranes. 27, [59] [60] [61] [62] [63] Such changes in myelin cholesterol dynamic structure could be primary in nature or secondary to other changes to myelin in MS. In Tibetan pulse analysis, an early Bad gen (Phlegm) deficiency has been observed in MS patients and this is consistent with our observations of early changes in myelin cholesterol, which was interpreted as a Bad gen (Phlegm) quality lipid.
As follow-up to these ex vivo changes, we monitored the brains of people with MS using in vivo phosphorus-31 magnetic resonance spectroscopic imaging. Whereas the spatial resolution does not provide the same anatomical detail as standard MRI, this method provides a way to directly monitor lipid chemistry in MS normal-appearing white matter without the use of dyes or contrast agents. We detected in vivo biochemical abnormalities in myelin phospholipids and phospholipid metabolites in MS normal-appearing white matter (Fig. 7) , suggesting that either spectroscopic imaging is more sensitive to white matter abnormalities than standard MRI and/or that MS normalappearing white matter is, in fact, not normal and has abnormalities in myelin lipids early in the course of MS that may be causative in nature. 28, 29 In Tibetan three humor analysis phospholipids are interpreted as lipids with MKhris pa (Bile) qualities. The in vivo detection of changes in myelin phospholipids and phospholipid metabolites in MS normal-appearing white matter may represent early inflammatory processes associated with myelin. [47] [48] [49] [50] [51] [52] [53] [54] [55] [56] [57] [58] To better understand in vivo changes to myelin lipids we returned to more detailed molecular analysis of the physico-chemical properties of myelin lipids isolated post-mortem from human brain. Most significantly, we found decreases in galactocerebrosides in myelin from MS normal-appearing white matter. 30 Galactocerebrosides, which exist in hydroxy and nonhydroxy forms, are the most abundant lipid in myelin and are uniquely associated with this membrane 45 and also with the kidneys. Tibetan pulse analysis indicated a correlation with kidney weakness, especially in women with MS. Links between Tibetan and Western analysis may provide clues for seemingly unrelated correlations in the body in health and in disease.
The most significant biochemical change we detected in myelin lipids from MS normalappearing white matter was a decrease in the non-hydroxy form of galactocerebrosides. Studies using nanoscale atomic force microscopy (AFM) showed that this lipid displays a highly unusual tubular nanoscale structure that aggregates into a lattice network in the center of a micron-scale fractal-like domain, a structure not found in any previous biomaterial (Fig. 8) . 30 As an aside, it is interesting that this abundant and typical lipid of myelin organizes with considerable space. This is very similar to Tibetan philosophical thoughts on creating emptiness to harmonize the mind. The unique aggregate structure of non-hydroxy galactocerebrosides suggests that decreases in its concentration may play a significant role in early destabilization of myelin in MS. Galactocerebrosides are assigned the quality of a rLung (Wind) lipid. Many studies have reported the roles of glycosphingolipids in neurodegenerative disorders 27, [52] [53] [54] [55] [64] [65] [66] [67] and decreases in their composition could be a driving force during demyelination in MS, which is considered a rLung (Wind) disorder. Table 2 compares the dominant humor during human development in relation to the timing of myelin formation and structural changes. Overlaps exist in the timing of the formation of myelin and the dominant humor during life. Our basic science studies have compared FIGURE 8. Atomic force microscopy (AFM) images of myelin non-hydroxy galactocerebrosides, a lipid decreased in MS normal-appearing white matter. Surface images are topological maps and white corresponds to increased height. Non-hydroxy galactocerebrosides were deposited onto mica by the Langmuir-Blodgett technique at 35 mN/m, an approximate biological surface pressure, as previously described. 30 Images were acquired with TappingMode in water. Each AFM image represents a separate data acquisition rather than a digital zoom. The lattice of the domain interior is formed by aggregation of nanotubes, each about 30 nm in diameter. This is the first known report of lipid nanotube formation at the air-water interface and the subsequent self-assembly of lipid nanotubes into complex fractal-like domains. Although myelin proteins are often considered responsible for the compact spiraled structure of myelin, our AFM results indicate that galactocerebrosides themselves are likely critical in determining the stacked membrane structure, given their preference to form tubular structures that aggregate strongly. The decrease in galactocerebroside content, a lipid with rLung/Wind properties, may be one of the early events in the loss of myelin integrity in MS, a rLung disorder from the perspective of Tibetan medicine. Additional studies with this apparatus could provide detailed analysis of molecular interactions and recognition sites associated with demyelination in MS. (Reprinted from Ohler, Revenko & Husted 30 with permission from Elsevier.)
myelin lipids from MS normal-appearing white matter to myelin lipids in normal human development 27, 30, 60 and support the hypothesis that myelin in MS is developmentally immature. 68 Current technological advances in genetic analysis hold promise for better understanding of this complicated interplay of myelin development, degeneration, and regeneration. [17] [18] [19] 69 Acute Demyelination in Experimental Allergic Encephalomyelitis
The human brain is not evaluated by biopsy unless malignancy is suspected. Therefore, animal models such as Experimental Allergic Encephalomyelitis (EAE) have been developed to better understand the mechanism of acute demyelination and to evaluate the 46 we demonstrated that changes in myelin lipids, particularly increases in acyl chain polyunsaturation and the negatively charged phosphatidylserine, were enough to promote demyelination. 31 We presented a theoretical model considering electrostatic, van der Waals and undulation forces to quantify the effects of these lipid changes on myelin adhesion at the extracellular interface. Taken together, the lipid changes and theoretical results support a mechanism for autoimmune demyelination whereby the composition of myelin lipids is altered in a manner that increases myelin fluidity, decreases myelin adhesion, increases membrane curvature, and promotes vesiculation. This is shown schematically in Figures 9 and 10 . Tibetan theory interprets phospholipids and polyunsaturated fatty acids as MKhris pa (Bile) lipids and changes in Bile are consistent with an inflammatory response, such as associated with the morphological transformations shown in Figure 9 .
Our scientific results provide new insights into the association of myelin lipids with MS. That theoretical calculations agree with experimental data suggests one could predict lipid properties required to stabilize the myelin membrane. This, however, is a daunting task. There remain many questions and issues such as how to design, target, and deliver such a lipid to myelin. Furthermore, the CNS has a unique immune response compared to the body's periphery and many of the reported myelin lipid changes could be associated with lipid second messenger signaling associated with the autoimmune response and the body's attempt at regeneration. This cascade of biochemical responses remains to be elucidated. The interpretation of myelin lipids from the theory of the Tibetan three humors provides a starting point for this complicated problem. The integration of Tibetan and technological approaches holds promise for increased understanding and management of MS.
Summary and Discussion
We have refined analytical methods for better evaluation of myelin lipids and changes in MS. [27] [28] [29] [30] [31] 60, 63, 73 As shown in Figure 3 , myelin contains an abundance of lipid species. Technological advances continue in other laboratories for the analysis of lipid changes associated with MS. Most recently, lipid microarrays were developed identifying key lipid mediators of autoimmune brain inflammation from the cerebrospinal fluid of people with MS. 74 Key results obtained with this new highly sensitive technique are consistent with lipid changes we previously have reported. 31 The challenge is how to interpret new results obtained with technological advances into a meaningful pattern of disease process. The theory of the Tibetan three humors provides a starting point for simplifying this task.
The thermodynamic properties of the three groups of myelin lipids are consistent with the Tibetan three humors, providing a unique 30 and acute demyelination 31 is in agreement with Tibetan clinical assessments of MS, which is not common in Tibet. Additional physicians of Tibetan medicine must confirm these results. The three humor interpretation of the three classes of myelin lipids would not only increase understanding of MS but also other disorders of myelin and changes to myelin with aging. 75, 76 The three humor interpretation of MS provides a theoretical framework for the choice of medicinal plants and minerals to help restore balance of rLung (Wind), MKhris pa (Bile), and Bad gen (Phlegm).
Multiple sclerosis and other neurodegenerative disorders are not so common in Tibet (http://www.atlasofms.org/). This integrative work began as a totally "blind" study. As a Tibetan physician, Dr. Dhondup had never encountered a person with MS. As a physical chemist, Dr. Husted was unfamiliar with the theories of Tibetan medicine. During the past several years their combined study has provided an integration of Tibetan and Western medicines in diagnosing and treating MS. Upon first analysis of the pulse and urine of people with MS, Dr. Dhondup recognized the rLung (Wind) qualities but did not understand the disorder of MS. The interpretation of myelin lipids from the theory of the Tibetan three humors provided insight that helped define MS as a rLung disorder with variants including Bad gen-dominated MS, MKhris pa-dominated MS, hormonal imbalances, and hot and cold circulation imbalances. This in turn helped to identify Tibetan herb and herbmineral preparations for these conditions and for regeneration as the body adjusts its balance. These formulas are available only from Tibetan pharmacies and it is imperative that standardization protocols are agreed upon in order to conduct clinical trials.
Tibetan formulas must be given under the care and guidance of an educated and skilled Tibetan physician. The choice of treatment for MS depends on the client's constitution, how it evolves with time and treatment, seasonal influences, and even time of day. Many Tibetan medicine formulas are highly enriched in minerals 41 and are anecdotally reported of benefit for neurological disorders such as MS. There exist few reports on the roles of ions and minerals in MS, though it is widely believed they are significant. [77] [78] [79] [80] [81] [82] Tibetan medicine holds promise for increasing understanding of the role of minerals and metals in the body.
MS, like all autoimmune disorders, is more common in women than men. As diagnosed by Tibetan medical analysis, different disease sources have been indicated as initiating factors for women and men. Hormone and kidney imbalances have been observed as dominant initiating factors for women, where stress and toxins as more dominant initiating factors for men. Tibetan interpretation of MS indicates viruses often play a role in both genders. Tibetan medical evaluation indicates that in general, MS in women tends to be a rLung -MKhris pa (WindBile) disorder whereas MS in men tends to be a Bad gen -Mkhris pa (Phlegm-Bile) disorder. This difference affects the treatment given for men and women. Tibetan medicine is an individualized treatment. Just as no two people with MS are alike, so too does Tibetan medicine treatment vary for individuals with MS.
Tibetan medicine is unique regarding its psycho-physiological approach. The mind and body are not separate and are treated as one. For example, depression, which is commonly associated with MS, may also be defined and treated using the three humor theory. These are initial observations and remain to be verified.
In conclusion, MS is the most common neurodegenerative disorder of young adults and is a chronic disabling condition. The burdens to the individual and to society are great. [83] [84] [85] [86] [87] [88] [89] [90] [91] [92] [93] [94] [95] [96] [97] Clearly new approaches to management of MS are needed. 96, [98] [99] [100] [101] [102] [103] [104] [105] [106] [107] [108] MS is a complex disorder with many biochemical pathways and processes that must be addressed. Tibetan medicine is an integrative mind-body medicine focusing on lifestyle, diet, herbs, and accessory therapies that can potentially benefit all aspects of MS. To effectively study the effects of Tibetan medicine for MS, the herb and herb-mineral formulas given would depend on whether an individual were of rLung (Wind), Mkhris pa (Bile), or Bad gen (Phlegm) constitution and would vary over time in response to treatment. The paper by Dhondup and Husted in this issue 109 provides further details of treatment and regeneration from the perspective of Tibetan medicine. Studying traditional Tibetan medicine in its cultural context will create a model for the study of integrative medicine for MS and other chronic disabling conditions.
